Optimizing the use of fibrous residues in beef and
dairy diets by MacDonald, James C. et al.
University of Nebraska - Lincoln
DigitalCommons@University of Nebraska - Lincoln
Faculty Papers and Publications in Animal Science Animal Science Department
2015
Optimizing the use of fibrous residues in beef and
dairy diets
James C. MacDonald
University of Nebraska-Lincoln, jmacdonald2@unl.edu
G. E. Erickson
University of Nebraska-Lincoln, gerickson4@unl.edu
P. J. Kononoff
University of Nebraska-Lincoln, pkononoff2@unl.edu
T. J. Klopfenstein
University of Nebraska-Lincoln, tklopfenstein1@unl.edu
Follow this and additional works at: http://digitalcommons.unl.edu/animalscifacpub
Part of the Genetics and Genomics Commons, and the Meat Science Commons
This Article is brought to you for free and open access by the Animal Science Department at DigitalCommons@University of Nebraska - Lincoln. It has
been accepted for inclusion in Faculty Papers and Publications in Animal Science by an authorized administrator of DigitalCommons@University of
Nebraska - Lincoln.
MacDonald, James C.; Erickson, G. E.; Kononoff, P. J.; and Klopfenstein, T. J., "Optimizing the use of fibrous residues in beef and dairy
diets" (2015). Faculty Papers and Publications in Animal Science. 900.
http://digitalcommons.unl.edu/animalscifacpub/900
156 J. Anim. Sci Vol. 92, E-Suppl. 2/J. Dairy Sci. Vol. 97, E-Suppl. 1
production in response to disturbance, increase soil organic 
matter, reduce invasion of exotic species, and provide wildlife 
feed and habitat. Strategically managed grazing may increase 
biodiversity of cool season pastures by creating disturbance 
in the established plant community through diet selection and 
treading as well as increased nutrient cycling and dispersal 
of plant seeds. Soil organic matter will increase carbon and 
nutrient sequestration and water-holding capacity of soils and 
is greater in grazed pastures than land utilized for row crop 
or hay production. Studies evaluating the effects of grazing 
management on soil organic matter in the eastern and cen-
tral United States are limited. However, greater soil organic 
matter has been observed in cool season pastures grazed by 
management intensive than continuous grazing or grazed by 
mob or strip grazing than ungrazed grasslands. In addition to 
organic residues, pasture forages provide roots that produce 
macropores mitigating compactive forces on soils. The re-
duced soil compaction and increased surface structure pro-
vided by plant shoots and residues increase water infiltration. 
Therefore, water infiltration in cool season pastures man-
aged to maintain 10 cm residual height did not differ from 
ungrazed pastures, which limits nonpoint-source pollution of 
surface water resources and provides resilience to floods and 
droughts. Through increased diversity of the plant community, 
productivity of selected species, and nutritive quality of the 
forage with alterations of habitat structure, grazing systems 
can be developed that enhance habitat for wildlife and insect 
pollinators. Although grazing management may enhance the 
ecological services provided by grasslands, environmental re-
sponses are controlled by variations in climate, soil, landscape 
position, and plant community, resulting in considerable tem-
poral and spatial variation in the responses. Furthermore, a 
single grazing management system may not maximize both 
forage quality for grazing livestock and each of the potential 
ecological services provided by grasslands. Therefore, pro-
duction and ecological goals must be integrated to identify the 
optimal grazing management for an individual site.
Key Words: grazing, biodiversity, ecological services
0316		Optimizing	the	use	of	fibrous	residues	in	beef	and	
dairy diets. J. C. MacDonald*, G. E. Erickson,  
P. J. Kononoff, and T. J. Klopfenstein, University  
of Nebraska, Lincoln.
Increased corn prices over the past decade have altered land 
use away from traditional forage in favor of corn. Accordingly, 
beef and dairy producers have had to adopt non-traditional 
forage resources into their production systems, many of which 
have become available as a result of increased corn produc-
tion. Byproducts of the wet and dry milling industries have 
been used to replace both corn and forage in beef and dairy 
diets. Byproducts containing corn bran have large amounts 
of readily digestible hemicellulose. The use of byproducts 
may increase milk production, ADG, and G:F in dairy, beef 
growing, and beef finishing diets, respectively. In beef finish-
ing diets, byproducts allow for use of low quality forages or 
partial replacement of traditional forages with minimal losses 
in ADG or G:F by formulating for equal NDF concentrations. 
Corn residues have become more available due to increases 
in corn acres and yield. The individual plant components (i.e., 
husk, leaf, stem) vary in fiber digestibility (NDF digestibil-
ity estimates = 40.5%, 31.4%, and 0.6% ± 0.8 for husk, leaf, 
and stalk, respectively). Selectivity for husks and leaves by 
grazing cattle likely improves their performance. New tech-
nologies that allow for selective harvesting of husk and leaf 
may result in a higher value feed product. Alkaline treatment 
is another technology that may improve the feeding value of 
residues. Concentrations of up to 20% harvested corn residue 
treated with calcium oxide may be included in finishing diets 
with an average of 2.3% reduction in G:F when diets contain 
40% wet or modified distillers grains. Conversely, when un-
treated corn residues are included in similar finishing diets, 
G:F may be reduced by 20%. Calcium oxide treated residues 
included in beef growing diets increases DMI and ADG with-
out significant improvements in G:F. Calcium oxide treatment 
of corn residues has been evaluated in dairy diets by replacing 
corn or corn silage with variable results. Harvesting corn si-
lage rather than separate harvest of corn grain and residue may 
allow for greater total net energy per acre to be captured. The 
use of wet and modified corn milling byproducts enhances the 
use of corn silage in finishing diets. While G:F may be re-
duced, feeding greater concentrations of corn silage may be 
economical. Efficient use of non-traditional fiber sources, like 
corn milling by products and corn residue, are critical to the 
future viability of ruminant animal production.
Key Words: alternative fiber sources, corn milling 
byproducts, corn residue
